Three new minor triterpene glycosides, cucumariosides I 1 (1), I 3 (2) and I 4 (3) have been isolated from the Far Eastern sea cucumber Eupentacta fraudatrix. Structures of the glycosides were elucidated by 2D NMR spectroscopy and MS. Glycosides 1-3 belong to the group of cucumariosides I, having branched pentasaccharide carbohydrate moieties with two sulfate groups and possessing 3-O-methyl-D-xylose as a terminal monosaccharide unit that is a characteristic feature of all the glycosides isolated from E. fraudatrix. Glycosides 1 and 2 differ from each other by the side chain structures in the holostane aglycone moieties, while cucumarioside I 4 (3) has a 23,24,25,26,27-pentanorlanostane aglycone with an 18(16)-lactone. Cytotoxic activities of glycosides 1-3 against mouse spleen lymphocytes and ascite form of mouse Ehrlich carcinoma cells, along with hemolytic activity against mouse erythrocytes and antifungal activity were studied. Glycoside 1, having an aglycone side chain with a 24(25)-double bond, possesses moderate activity in all the tests, while glycoside 2, having 23(24)-double bond and 25-hydroxy group in the side chain, and glycoside 3 with an aglycone with an 18(16)-lactone and shortened side chain have either low activity or are non-active.
As a continuation of our studies on the triterpene glycosides of the sea cucumber Eupentacta fraudatrix (Djakonov et Baranova) (= Cucumaria fraudatrix Djakonov et Baranova = Cucumaria obunca Lampert) (Family Sclerodactylidae, Order Dendrochirotida) [1] [2] [3] [4] [5] [6] we describe herein the structural elucidation of disulfated pentaosides, cucumariosides I 1 (1), I 3 (2) and I 4 (3) .
The concentrated ethanolic extract was sequentially submitted to column chromatography on Polychrom-1 (powdered Teflon) in 55% acetone and on Si gel columns using CHCl 3 /EtOH/H 2 O (100:100:17 and 100:125:25) as mobile phases to yield several glycosidic subfractions, including one of glycosides belonging to the cucumariosides I group, having a pentasaccharide branched carbohydrate chain with the sulfate groups at the first and third monosaccharide residues.
Further separation of this subfraction (783 mg) by HPLC on a reversed-phase semipreparative Discovery C 18 column (10  250 mm) with MeOH/H 2 O/NH 4 OAc (1 M water solution) (68:30:2) as mobile phase, gave a number of fractions (total weight 504 mg). Each of these was subsequently rechromatographed using analytical columns. HPLC of one of the fractions on a Discovery C 18 column (4.6  250 mm) with MeOH/H 2 O/NH 4 OAc (1 M water solution) as mobile phase (68:30:2) gave 38 mg of cucumarioside I 1 (1) . HPLC of another two fractions on a Diasphere C 8 column (4.6  250 mm) with MeOH/H 2 O (45:55) as mobile phase gave 41 mg of cucumarioside I 3 (2) , and (50:50) gave 22 mg of pure cucumarioside I 4 (3) .
The structures of the glycosides were elucidated by extensive analysis of the 1 H, 13 C and 2D NMR ( 1 H 1 H COSY, 1D TOCSY, HMBC, H2BC, HSQC, NOESY) spectra, and confirmed by HR MALDI TOF mass spectrometry. The 13 C NMR spectra of the carbohydrate part of 1-3 were coincident. The carbohydrate chain contains five monosaccharide residues (two D-xyloses, D-quinovose, D-glucose and 3-O-methyl-Dxylose) and two sulfate groups. The presence of five characteristic doublets at  4.77-5.39 (J = 7.0-7.9 Hz) in the 1 H NMR spectra of the carbohydrate part of 1-3 correlated by HSQC spectra with the corresponding signals of anomeric carbons at  102.0-105.9 in the 13 C NMR spectra were indicative of a pentasaccharide chain and the -configuration of the glycosidic bonds.
The positions of interglycosidic linkages were established by analysis of NOESY and HMBC spectra ( Table 1 ). Cross-peaks were observed between H-1 of the first monosaccharide residue (xylose) and H-3 (C-3) of an aglycone, H-1 of the second monosaccharide residue (quinovose) and H-2 (C-2) of the first monosaccharide residue (xylose), H-1 of the third monosaccharide residue (glucose) and H-4 (C-4) of the second monosaccharide residue (quinovose), H-1 of the fourth monosaccharide residue (3-O-methylxylose) and H-3 (C-3) of the third monosaccharide residue (glucose), and H-1 of the fifth monosascharide residue (xylose) and H-2 (C-2) of the second monosascharide residue (quinovose) in the NOESY and HMBC spectra, correspondingly. D-configurations of all the sugars were suggested by analogy with those for cucumarioside G 1 isolated from the same sea cucumber [7] . The signals of the sugar moiety in the 13 C NMR spectra of cucumariosides of group I were close to those of the spectra of the group H cucumariosides from E. fraudatrix [1, 2] (pentaosides having a 4-O-sulfate group at the first xylose residue), except for the signals of the third monosaccharide residue (glucose). In the spectra of the group I cucumariosides ( Table 1) the signals for C-6 and C-5 of this residue were observed at  67.4 and 75.6, respectively, while the analogous signals in the spectra of the cucumariosides H group were observed at  61.9 and 77.8, respectively. So, the and -shifting effects of a sulfate group were observed due to sulfation of C-6 of the glucose unit in the carbohydrate chain of 1-3 [8] . Hence, the structure of the carbohydrate chains corresponds to the formulae 1-3 ( Figure 1 ).
The structure of the aglycone moiety of cucumarioside I 1 (1) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, NOESY) ( Table 2) correlations. Hence the structure of the aglycone was found as 16acetoxyholosta-7,24-diene-3-ol, as in cucumariosides A 1 [3] , G 1 [7] and H 6 [2] isolated earlier from E. fraudatrix and glycosides from some others representatives of the order Dendrochirotida [2] .
The HR MALDI TOF (positive and negative ion modes) of cucumarioside I 1 (1) All these data indicate that cucumarioside
The structure of the aglycone moiety of cucumarioside I 3 (2) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H Table 3 ). The 13 C NMR spectrum of the aglycone part of glycoside 2 was coincident with those of the known cucumariosides G 4 [11] , H 2 [1] and A 11 [4] from E. fraudatrix with a holostane-type aglycone having a 16-OAc All these data indicate that cucumarioside I 3 
The structure of the aglycone moiety of cucumarioside I 4 (3) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, NOESY, H2BC) ( Hence, we have elucidated the structures of three new minor triterpene disulfated pentaosides from E. fraudatrixcucumariosides I 1 (1), I 3 (2) and I 4 (3). All of these substances have the same new carbohydrate chain and aglycones identical to those of cucumariosides from groups A, G and H, isolated earlier from this animal and other sea cucumbers. The sugar chain of glycosides 1-3 is branched, consisting of five monosascharide units, including a terminal 3-O-methylxylose residue, which is a characteristic feature of all the glycosides isolated from E. fraudatrix, and two sulfate groups at C-4 of the first (xylose) residue and at C-6 of the third (glucose) residue. Thus, cucumariosides of group I have "developed" aglycones of holostane and norlanostane types [15] and "developed" carbohydrate chains with two sulfate groups and are probably formed at the final stages of biosynthetic transformations of glycosidic molecules in this sea cucumber. The antifungal activity of glycosides 1-3 against three species of fungi has been studied. The substances did not inhibit the growth of Candida albicans, Aspergillus niger and Fusarium oxysporum at a concentration of neither 10 g/mL nor 100 g/mL. The cytotoxic activities of cucumariosides I 1 (1), I 3 (2) and I 4 (3) against mouse spleen lymphocytes and the ascite form of mouse Ehrlich carcinoma cells, as well as hemolytic activity against mouse erythrocytes are given in Table 5 . It is well known that the cytotoxic and hemolytic actions of holothurian triterpene glycosides are dependent on their chemical structures [16] . : -9 (c 0.1 pyridine). NMR: see Tables 1 and 2 
